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(54) RING LINING MATERIAL FOR DENTAL CASTING 

(57)Abstract: 

PURPOSE: To make it possible to execute exact dental casting which does not hinder expansion on curing 
and thermal expansion by providing at least one surface of a sheet essentially consisting of ceramic fibers 
with a hydrophobic film, thereby improving touch to hand and operability and obviating the generation of a 
change in the ratio to mixing water. 

CONSTITUTION: At least one surface of the sheet essentially consisting of ceramic fibers is provided with th( 
hydrophobic film and the hydrophobic film is formed out of a synthetic resin film stuck to a sheet. This ring 
lining material for dental casting does not contain asbestos at all and gas sufficient heat resistance and 
cushion resistance of a ceramic sheet and the sure water repellency and smoothness of the hydrophobic film 
in combination. The touch to hand at the time of mounting the ring lining material by the hydrophobic film is 
good and the water in investment compd. mud is surely shut off and, therefore, the sure control of the 
expansion ratio on curing of the investment compd. without allowing the lining material to absorb water and 
without changing the ratio to mixing water. Water floating and dent to not arise, either. The adaptibility to the 
defective fulcrum of the restored matter by casting is good. 
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* NOTICES * 



J&6 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ring liner for dental casting characterized by preparing the hydrophobic film at least in one side of the she 
which uses ceramic fiber as a principal component. 

[Claim 2] Said hydrophobic film is a ring liner for dental casting according to claim 1 characterized by being the 
synthetic-resin film stuck on said sheet. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ring liner for dental casting which carries out the lining inside a 

casting ring and which is used for it in dental casting. 

[0002] 

[Description of the Prior Art] It is used for it as a cushioning material for compensating the contraction produced in case 
the molten metal cast by the ring for dental casting is cooled by even the room temperature, carrying out the lining of tin 
ring liner for dental casting inside the ring for dental casting. Conventionally, the asbestos ribbon which cut out the 
asbestos paper which uses asbestos as a principal component as this kind of a ring liner in the shape of a strip of paper is 
used, and the ceramic paper which recently uses ceramic fiber, such as a silica alumina fiber, as a principal component i: 
part came to be used. 

[0003] Although an alloy is cast and an inlay, crown, the metal base, the bar for casting, the clasp for casting, etc. are 
produced when restoring the gear tooth (cavity) which fell ill by the caries with dentistry, and the gear tooth which fell 
out, the precision casting called a lost wax process on the occasion of casting is used. When this is inaccurate, it is 
because a patient's gear tooth cannot be certainly equipped with an inlay, crown, etc. which were cast. 
[0004] However, since it will contract about 1.5 to 2.3% by the time it is cooled by ordinary temperature after solidifyin 
a dental alloy in mold (invetment) also with a lost wax process, the invetment needs to carry out only expansion which 
compensates contraction of a casting alloy during coagulation hardening and heating. The mold at the time of casting th 
molten metal of an alloy needs to be larger about 1 .5 to 2.3% than the dimension of a wax pattern, and, for this reason, t 
invetment carries out the setting expansion and thermal expansion. The invetment makes the pattern formed with the w* 
into the casting ring buried, carries out heating dewaxing of the invetment within an electric furnace after coagulation 
hardening, and forms mold. 

[0005] Therefore, the ring liner which absorbs expansion of the invetment to the inner skin of a casting ring is prepared. 
The lining of this ring liner is carried out to the inner skin of a casting ring in the shape of a strip of paper. Therefore, to 
have the cushioning properties which control and absorb fitting a casting ring, and the setting expansion at the time of tl 
coagulation of the invetment and the thermal expansion at the time of heating, and for the heated ring liner to maintain t 
shape of a sheet, and not to collapse in the shape of cotton are demanded. As a material which fills such a demand, the 
asbestos ribbon has been used conventionally. 

[0006] In an actual dental casting activity, the absorptivity of a ring liner turns into an important property. That is, in th< 
activity in which a wax pattern is made buried by the invetment, it mixes by the weight ratio which had invetment powc 
and water decided just before an activity, and the invetment of the shape of mud acquired by doing in this way is pourec 
out in the ring which carried out the interior of the liner. Then, it is left in ordinary temperature and coagulation hardeni 
of the invetment is carried out. At this time, the approach which is not made to include the approach of including water 
a liner just before pouring out the invetment for a "wet method" and water, but is poured out as it is is called "dry 
process." By the way, if a mixing water ratio changes when the moisture in the invetment absorbs water to a liner, after 
filling a ring with the invetment before carrying out coagulation hardening, it will have effect which were enumerated 
below on a casting property or casting nature. 

(1) The mixing water ratio of the invetment changes with water absorption of a liner, and the expansion coefficient at th 
time of coagulation hardening changes. 

(2) The mixing water ratio of the invetment changes with water absorption of a liner partially, and produce a crack at th 
time of coagulation hardening. 

(3) If the water absorption rate of a liner is quick, casting nature besides the fault stated by (1) and (2) will also worsen. 
That is, in a wet method, if water superfluous when the water absorption rate of a liner is quick, and water is included 
beforehand is absorbed a&d the invetment expands, a liner will be compressed and the so-called "water float" by which 
film of water is made on discharge and an invetment up front face will generate the included water. The time amount oi 



coagulation hardening becomes long by this, and working hours become long. Moreover, in dry process, the water in the 
invetment is absorbed superfluously, an impression is generated in the center of the invetment, and the so-called "crater" 
occurs. This "crater" is cratered in the shape of a half moon in many cases. 

(4) Although a "crater" occurs too since moisture is gradually absorbed while the invetment carries out coagulation 
hardening also when a water absorption rate is slow although a liner absorbs water, this "crater" becomes deep to a wedg 
shape, the invetment layer of the wax pattern upper part becomes thin, and it becomes the cause of breakage. 
[0007] Although there is absorptivity also in the asbestos ribbon currently conventionally used as a liner, consistencies a 
0.8 g/cm3. Extent and since it is comparatively high, the absorptivity is not strong. About 15-40 seconds are taken to 
permeate as a numeric value showing absorptivity, if 0.5 cc water is dropped at an asbestos ribbon. Since an asbestos 
ribbon has such absorptivity, before pouring in the invetment so that the moisture of the invetment may not be absorbed 
too much in a dental casting activity, moisture is included beforehand. Moreover, if moisture is included too much, since 
"water float" will be generated, it is adjusting so that it may become moderate water content. An actual activity is 
underwater immersed for 1 - 2 seconds in an asbestos ribbon. Thus, if invetment mud is poured out after carrying out 
water beforehand, there will be "few craters" and they will serve as a good coagulation hardening activity without a 
"water float." Conventionally, such an approach is taken widely and it was working with the "wet method." However, a 
wet method is the working method devised as not changing the mixing water ratio of the invetment as much as possible 
when using asbestos for a liner, and is the technique accompanied by dispersion in a mixing water ratio fundamentally. 
That is, since an asbestos ribbon has absorptivity, if the invetment is poured in, moisture will be taken by asbestos and tli 
mixing water ratio of the invetment will change. Then, he is trying not to change a mixing water ratio by including 
moisture in asbestos beforehand. However, there are many places for which there is dispersion also in the absorptivity oi 
an asbestos ribbon and it depends on experience of a dental technician or a can. 

[0008] On the other hand, by abolishing the absorptivity of a ring liner and considering as water repellence, receipts and 
payments of water are eliminated, the mixing water ratio of the invetment is not changed, there is also an idea of saying 
that exact casting will be performed, contrary to a wet method, and such an approach is "dry process." In this case, 
vaseline was applied to the asbestos ribbon, or water proofing was performed to it by the silicone spray etc., and it has 
been coped with. However, the activity of such water-repellent grant is complicated, and when using an asbestos ribbon, 
has almost been performed with the wet method. 

[0009] Thus, although the asbestos ribbon has been used in dental casting more widely than before, in U.S. inside, the us 
to a building material is forbidden by the thing that asbestos has carcinogenic, and regulating also in Japan etc. has 
become a social problem in recent years. Requests into the ingredient which replaces asbestos also in dentistry have beei 
mounting. Thus, the ceramic fiber system ring liner which does not use asbestos and which used alumina silica system 
fiber as the principal component has also come to be marketed. 

[0010] These ceramic fiber system liners use ceramic fiber and rock wool as a principal component, and are using 
synthetic resin or natural pulp, such as acrylic resin, as the binder. Generally the consistencies of a ceramic sheet are 0.4 
g/cm3. As compared with an asbestos ribbon, cushioning properties are good below, and neither the setting expansion al 
the time of the coagulation of the invetment nor the thermal expansion at the time of heating is controlled also by 
thickness thinner than the conventional asbestos ribbon, moreover, there is an advantage, like thermal resistance also 
comes out enough and there is. 

[001 1] If the inorganic fiber itself, such as ceramic fiber, rock wool, and a glass fiber, will be a hydrophilic property, the 
binder to be used will become with the liner of a hydrophilic property (absorptivity) in the case of hydrophilic ingredien 
such as natural pulp, if its attention is paid to the field of absorptivity, and water-repellent ingredients, such as synthetic 
resin, are used, according to the amount, the degree of water repellence [ liner ] will become strong. Generally the 
consistencies of a ceramic sheet are 0.4 g/cm3, as mentioned already. It is 1/2 or less [ of the following and an asbestos 
ribbon ], and if the absorptivity when not using a water-repellent ingredient is very large and waterdrop is dropped, it wi 
permeate in an instant. Moreover, when immersed in water, it absorbs water more than the 300 weight sections to the 
amount of Motoshige in an instant mostly. Therefore, when the large sheet of such absorptivity is made into a ring liner, 
invetment mud is poured out in a wet method, a "water float" will be generated and a "crater" will be produced in dry 
process. When using synthetic resin for an organic binder, water repellence becomes strong, so that there are many 
synthetic-resin additions. In order to obtain required labor strength and to usually add more than 5 weight sections, the 
ring liner of synthetic-resin use has low absorptivity. When extent of absorptivity does not absorb water mostly, it is 
usable at both wet and dry type, but when absorbing water slightly, especially in dry process, it becomes easy to general 
a "crater." Then, in order to give the water repellence stabilized so that water might hardly be absorbed, there are some 
which are carrying out water repellent processing of a silicone system or a fluorine system. Since the ceramic system lir 
which has these water repellence is excellent in thermal resistance and cushioning properties and has water repellence, i 
is the outstanding ring liner to which the mixing water ratio of the invetment is not changed. % 
[0012] 

[Problem(s) to be Solved by the Invention] Although there is not only no asbestine harmful nature, but the engine 



performance as a ring liner has been progressing compared with the conventional asbestos ribbon, the ceramic system 
line* in recent years also has the following technical problems, as described above. 

(1) Although water repellence is given by the conventional water-repellent ceramic system liner, it is not completeness, 
and although it is small, in order to absorb water, produce about l-2mm a "crater" in casting. It is better not to produce a 
"crater" ideally, although faults, such as a casting defect, hardly occur in the amount of craters of this amount. 

(2) With a ceramic sheet with a porous front face, the setting expansion at the time of the coagulation of the invetment, 
especially the invetment with a precise particle size may be controlled. Although a mixing water ratio does not change 
since there is no migration of moisture when water repellence is given to a ceramic sheet, ceramic fiber or the diameter c 
fiber of rock wool is about 3-6 micrometers, and the opening between fiber is still larger and turns into an opening 50 
micrometers or more in a large part. Moreover, even when inorganic fine particles, such as alumina powder, are mixed, i 
about 30-micrometer opening is produced everywhere. On the other hand, a particle with the thing of the gypsum- 
fibrosum system by which the grain size of the invetment is generally marketed finer than 50 micrometers occupies 90% 
or more. The particle smaller than the opening on the front face of a sheet in it serves as a ceramic sheet and a form whic 
eats away between the ceramic fiber of the sheet surface section in the interface of the invetment. Although the invetmer 
carries out the setting expansion, if there is no adhesion firmly and it is caught when a particle eats into a liner, expansio: 
will be controlled and a predetermined expansion coefficient will be obtained. As mentioned above, in order to carry out 
precision casting, the expansion coefficient of the invetment is designed so that contraction of an alloy may be suited. 
Therefore, the invetment should be expanded as a design. Also when expansion is controlled by adhesion of this liner an 
the invetment, poor adaptation hardly results, but in order that the invetment of these days may acquire a casting side 

[ **** ], it is thought that it is tended further carry out eburnation of the grain size of the invetment, it increases 
conventionally, and adhesion of this liner and the invetment and the problem of connection become large. The ring liner 
to which the contact surface with the invetment is smooth, loses adhesion of an invetment particle and connection, and 
thus, it not only gives water repellence to a liner, but it does not control expansion is called for. 

(3) It is that a feel is [ the ceramic system liner of the former / fault / 3rd ] bad. An early ceramic sheet has some to whic] 
a shot is removed and a feel is becoming good comparatively in recent years, although many shots felt rough. However, 
good feel like the usual paper of fine quality is not obtained. Although it pushed against the ring with the finger so that ti 
inner skin and the liner of a ring might fit when using a liner, at that time, a feel is bad and the conventional ceramic she 
had bad operability. 

[0013] 

[Means for Solving the Problem] the thermal resistance which was excellent in the ceramic sheet when the ring liner for 
dental casting of this invention prepared the hydrophobic film at least in one side of the sheet which uses ceramic fiber a 
a principal component, cushioning properties, and the positive water repellence by the hydrophobic film and surface 
smooth nature — combining --**-- it is a thing. 

[0014] About the ceramic sheet used as a base material, by dental casting, in case heating dewaxing of the wax pattern i\ 
carried out, in order to heat at 700-800 degrees C with an electric furnace, ceramic fiber with a heat-resistant temperate 
of 1000 degrees C or more is used as the heat-resistant aggregate. As an inorganic fiber which has the thermal resistance 
of 1000 degrees C or more, they are aluminum 203 / Si02. A weight ratio can use an alumina fiber besides the ceramic 
fiber of 0.4-0.6, a zirconia fiber, milt fiber, and a potassium titanate fiber. Or rock wool with a heat-resistant temperatun 
of 700-800 degrees C may be blended with this. Furthermore, the inorganic fine particles which make a glass fiber and 
alumina powder representation for the reinforcement on the strength after disappearance of an organic binder may be 
blended at the time of heating. The loadings of the ceramic fiber used as the aggregate are required for more than 30 
weight sections, 

[0015] Although hydrophobic synthetic-resin emulsions, such as a natural binder of hydrophilic properties, such as 
detailed cellulose fiber, CMC, and gelatin, and acrylic resin, and vinyl acetate resin, can be used as an organic binder fo: 
obtaining labor strength, especially if it is the binder with which required labor strength is obtained, it will not be limite< 
to these, a binder (the minimum coat formation temperature) soft in order to consider as a flexible liner especially, for 
example, MFT, - an acrylic emulsion 0 degree C or less and a plasticizer - the vinyl acetate emulsion whose mixing ra 
is about 50% is suitable, and 5 - 20 weight section is suitable for the loadings. In addition, it may use together with 
synthetic resin as an organic material, the natural pulp currently used from the former may be blended, and flexible 
aesthetic property may be taken out. 

[0016] As hydrophobic film prepared at least in one side of the sheet fabricated by the above ingredient combination, 
hydrophobic synthetic-resin films, such as polyethylene, polypropylene, polystyrene, a polyvinyl chloride, a 
polyvinylidene chloride, polyvinyl alcohol (hydrophobicity), a fluororesin, a polycarbonate, acetate, polyester, and a 
polyamide, may be stuck by adhesives or thermal melting arrival, and the paste of natural rubber latex, synthetic rubber 
latex, a synthetic-resin latex, etc. may be applied. If it says from a manufacture side, it is efficient to align the melting 
sheet of a thermoplastics film with a ceramic sheet, to film-ize resin and to stick it with a cold press. Moreover, if it sayj 
from a presentation, since it will be burned down by organic [ the amount of ] at a heating dewaxing process by dental 



casting, what does not generate harmful gas, such as chlorine gas, or does not generate a nasty smell, a lot of smoke, etc. 
is desirable in that case. The thinner one of the thickness of the hydrophobic film is good in the range which can secure 
water repellence and smooth nature. That is, since it is important as requirements other than water repellence and smooth 
nature not to check the flexibility of the whole liner, to harness the cushioning properties of the ceramic sheet used as a 
base material in the maximum, and to lessen a burned down part at the time of incineration as much as possible, the 
thinner one is good, but about 5-30 micrometers is desirable so that neither a pinhole nor a gash may occur at the time of 
lamination processing. Moreover, said canal **** may be carried out as [ prepare / not only in one side of a sheet but in 
both sides ], and may be constituted in ring inner skin and the made reversible type ring liner also in respect of which. 
Furthermore, if said canal **** is processed into saccate and it enables it to also cover the end face of a sheet again, sine 
it can prevent completely that the moisture of the invetment infiltrates into a sheet and the absorptivity of the sheet itself 
and water repellence will not pose a problem in it, degrees of freedom of selection, such as a presentation of an organic 
binder and coating weight, can be extended. 
[0017] 

[Function] If the ring liner which produced the sheet on the above conditions and prepared the hydrophobic film at least 
the one side, i.e., the field in contact with the invetment, is used, since a film is in the field of the side forced with a finge 
in order to make ring inner skin fit, a feel is good, and operability is good. Next, change of a mixing water ratio does not 
arise but the invetment can perform exact dental casting which does not bar the setting expansion and thermal expansion 
That is, a mixing water ratio is not changed, without a liner absorbing water, in order to intercept the water in invetment 
mud certainly and completely with the thin hydrophobic film prepared in the field in contact with the invetment. 
Therefore, the rate of the setting expansion of the invetment is correctly controllable. Moreover, since there is no 
migration of moisture between a ring liner and the invetment and a water float and a crater do not occur, an efficient 
activity can be done, and there is also no risk of invetment layer breakage of the wax pattern upper part. Expansion as a 
design can be carried out without controlling expansion of an invetment particle by the cushioning properties which 
excelled [ setting expansion / of the invetment ] in the ceramic sheet used as a base material, and the smooth nature of th 
hydrophobic film. Moreover, also in case heating incineration of the wax pattern is carried out with an electric furnace, 
heating expansion of the invetment is not controlled. As mentioned above, if the ring liner by this invention is used, dent 
casting with it can be performed. [ good and workability and ] [ exact ] 
[0018] 

[Example] Next, the example of this invention is explained with the example of a comparison. 

(Example 1) The ceramic fiber 40 weight section, the glass fiber 20 weight section, the alumina powder 30 weight sectic 
and the kraft pulp (NBKP) 10 weight section are disaggregated underwater. The acrylic resin 7 weight section and also i 
polymer coagulant were added to this, and by the usual approach, paper making was carried out, it dried, and the sheet 
with a thickness of 0.65mm was produced. Dipping of this was carried out to the fluorine water repellent solution 0.2%, 
and it dried. Next, a melting polyethylene sheet is set by one side of the obtained sheet, polyethylene is film-ized with a 
cold press, and the ceramic sheet and the polyethylene film were stuck. In addition, the thickness of the stuck 
polyethylene film was 10 micrometers. This was made into Sample A. 

[0019] (Example 2) The ceramic fiber 30 weight section, the glass fiber 20 weight section, the aluminum powder 30 
weight section, and the kraft pulp (NBKP) 20 weight section are disaggregated underwater. The detailed cellulose fiber 
weight section and also a polymer coagulant were added to this, and by the usual approach, paper making was carried oi 
it dried, and the sheet with a thickness of 0.65mm was obtained. Next, an organic adhesives spray is applied to one side 
the obtained sheet, and the ethylene vinyl acetate copolymer film with a thickness of 15 micrometers was stuck on it. Tt 
was made into Sample B. 

[0020] (Example 3) The ceramic fiber 60 weight section, the glass fiber 20 weight section, and the alumina powder 20 
weight section are disaggregated underwater. The vinyl acetate resin 15 weight section and also a polymer coagulant we 
added to this, and by the usual approach, paper making was carried out, it dried, and the sheet with a thickness of 0.65m 
was produced. Next, the hydrophobic Vinylon film with a thickness of 20 micrometers was stuck on one side of the 
obtained sheet by thermal melting arrival. This was made into Sample C. 

[0021] (Example 1 of a comparison) With the same combination as an example 1, and a procedure, the sheet with a 
thickness of 0.65mm was obtained and this was made into Sample D. 

[0022] (Example 2 of a comparison) The sheet with a thickness of 0.65mm was obtained with the same combination as 
example 2, and a procedure, and this was made into Sample E. 

[0023] (Example 3 of a comparison) The sheet with a thickness of 0.65mm was obtained with the same combination as 
example 3, and a procedure, and this was made into Sample F. 

[0024] Next, each obtained sample was used as a ring liner, it cast in both dry type casting and wet casting, desiccation 
the invetment, the "water float" at the time of coagulation, and extent of a "crater" were measured, the goodness of fit o: 
casting object was measured further, and the good of adaptation and a defect were evaluated. Furthermore, absorptivity 
is the absorptivity by the side of the hydrophobic film which has the hydrophobic film) of a sample sheet own [ each ] \ 



also measured, and the result was shown in Table 1 . In addition, a test method is shown below. 

(1) Judge a sample in width of face of 35mm, and die length of 89mm, and carry out the lining inside a casting ring with 
height [ of 35mm ], and a bore [ phi ] of 29mm. It is made for the side to which the sample which prepared the 
hydrophobic film touches the invetment to serve as hydrophobic film. When casting in a wet method, it is easy to be 
immersed in water for 1 second the whole ring, it shakes at about 1 quota of the invetment impregnation stated by 
following (3), and redundant water is cut. 

(2) Fix the casting ring which carried out the lining of the sample to the truncated cone which stood the established crow 
mold wax pattern erect. 

(3) still more proper in invetment powder and water -- mix so that it may become a mixing ratio, pour in into a ring the 
invetment elaborated in the shape of a cream, and embed a wax pattern. In addition, the invetment used the plaster 
bonding investment material of a mixing water ratio (water/invetment) 0.38. 

(4) Measure the time amount (time amount until the water of an invetment up front face disappears) taken [ after pouring 
the invetment into a ring ] to dry. Moreover, the existence of a "water float" is observed at this time, and "the amount of 
craters" is measured in depth meter. 

(5) Heating incineration is carried out at 700 degrees C, and dental gold-silver-palladium alloys are cast, and cool to a 
room temperature, take out from mold, return to a pattern, and evaluate the good of compatibility, and a defect, after 
carrying out coagulation hardening by the same approach as the above using the full crown mold and MOD inlay mold ii 
A.D.A specification No.2 and drying enough about compatibility. 

(6) Measure time amount until 0.5 cc water is dropped at the sheet sample placed horizontally, and it absorbs water and 
permeates a rear face about the hydrophobicity of a sheet. In addition, what has the hydrophobic film is dropped at a 
hydrophobic film side. 

[0025] 
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[0026] In the case of this invention example, wet either dry type casting or casting has checked that the compatibility of i 
casting object was also satisfactory satisfactory to the "water float" and the "crater" at the time of desiccation of the 
invetment, and coagulation hardening the passage clear from the above-mentioned table 1. What does not have the 



hydrophobic film to it produced the about 1.0-1 .5mm "crater", although the water-repellent sample D did not have a 
"water float" and compatibility was also good. Moreover, in dry type casting, the "crater" produced mold breakage 
greatly, the "water float" was generated in wet casting, the drying time became long, and the strong sample E of 
absorptivity had bad workability. Moreover, in dry type casting, as for the weak sample F of absorptivity, the "crater" 
produced mold destruction greatly. 
[0027] 

[Effect of the Invention] The ring liner for dental casting by this invention has sufficient thermal resistance of a ceramic 
sheet, cushioning properties, the positive water repellence of the hydrophobic film, and smooth nature, excluding asbesto 
at all. A mixing water ratio is not changed, the rate of the setting expansion of the invetment can be controlled correctly, 
without a liner absorbing water, since a feel at the time of equipping a ring with the hydrophobic film can intercept the 
water in invetment mud certainly well, and a water float and a crater are not generated, either. Moreover, expansion of an 
invetment particle is not controlled by the cushioning properties which were excellent in the ceramic sheet used as a base 
material at the time of the setting expansion of the invetment, and the smooth nature of the hydrophobic film, but further, 
also at the time of heating expansion, heating expansion of the invetment is not controlled but the compatibility to the 
deficit bridge abutment section of a casting restoration object also becomes good. Thus, it has the effectiveness that the 
engine performance required of the liner for dental casting improves from the conventional thing. 
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TECHNICAL FIELD __ 

[Industrial Application] This invention relates to the ring liner for dental casting which carries out the lining inside a 
casting ring and which is used for it in dental casting. 
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PRIOR ART 



[Description of the Prior Art] It is used for it as a cushioning material for compensating the contraction produced in case 
the molten metal cast by the ring for dental casting is cooled by even the room temperature, carrying out the lining of the 
ring liner for dental casting inside the ring for dental casting. Conventionally, the asbestos ribbon which cut out the 
asbestos paper which uses asbestos as a principal component as this kind of a ring liner in the shape of a strip of paper is 
used, and the ceramic paper which recently uses ceramic fiber, such as a silica alumina fiber, as a principal component in 
part came to be used. 

[0003] Although an alloy is cast and an inlay, crown, the metal base, the bar for casting, the clasp for casting, etc. are 
produced when restoring the gear tooth (cavity) which fell ill by the caries with dentistry, and the gear tooth which fell 
out, the precision casting called a lost wax process on the occasion of casting is used. When this is inaccurate, it is 
because a patient's gear tooth cannot be certainly equipped with an inlay, crown, etc. which were cast. 
[0004] However, since it will contract about 1.5 to 2.3% by the time it is cooled by ordinary temperature after solidifying 
a dental alloy in mold (invetment) also with a lost wax process, the invetment needs to carry out only expansion which 
compensates contraction of a casting alloy during coagulation hardening and heating. The mold at the time of casting the 
molten metal of an alloy needs to be larger about 1 .5 to 2.3% than the dimension of a wax pattern, and, for this reason, tt 
invetment carries out the setting expansion and thermal expansion. The invetment makes the pattern formed with the w*u 
into the casting ring buried, carries out heating dewaxing of the invetment within an electric furnace after coagulation 
hardening, and forms mold. 

[0005] Therefore, the ring liner which absorbs expansion of the invetment to the inner skin of a casting ring is prepared. 
The lining of this ring liner is carried out to the inner skin of a casting ring in the shape of a strip of paper. Therefore, to 
have the cushioning properties which control and absorb fitting a casting ring, and the setting expansion at the time of th 
coagulation of the invetment and the thermal expansion at the time of heating, and for the heated ring liner to maintain tf 
shape of a sheet, and not to collapse in the shape of cotton are demanded. As a material which fills such a demand, the 
asbestos ribbon has been used conventionally. 

[0006] In an actual dental casting activity, the absorptivity of a ring liner turns into an important property. That is, in the 
activity in which a wax pattern is made buried by the invetment, it mixes by the weight ratio which had invetment powd< 
and water decided just before an activity, and the invetment of the shape of mud acquired by doing in this way is poured 
out in the ring which carried out the interior of the liner. Then, it is left in ordinary temperature and coagulation hardenir 
of the invetment is carried out. At this time, the approach which is not made to include the approach of including water i 
a liner just before pouring out the invetment for a "wet method" and water, but is poured out as it is is called "dry 
process." By the way, if a mixing water ratio changes when the moisture in the invetment absorbs water to a liner, after 
filling a ring with the invetment before carrying out coagulation hardening, it will have effect which were enumerated 
below on a casting property or casting nature. 

(1) The mixing water ratio of the invetment changes with water absorption of a liner, and the expansion coefficient at th< 
time of coagulation hardening changes. 

(2) The mixing water ratio of the invetment changes with water absorption of a liner partially, and produce a crack at the 
time of coagulation hardening. 

(3) If the water absorption rate of a liner is quick, casting nature besides the fault stated by (1) and (2) will also worsen. 
That is, in a wet method, if water superfluous when the water absorption rate of a liner is quick, and water is included 
beforehand is absorbed and the invetment expands, a liner will be compressed and the so-called "water float" by which t 
film of water is made on discharge and an invetment up front face will generate the included water. The time amount of 
coagulation hardening becomes long by this, and working hours become long. Moreover, in dry process, the water in the 
invetment is absorbed superfluously, an impression is generated in the center of the invetment, and the so-called "crater* 
occurs. This "crater" is cratered in the shape of a half moon in many cases. 

(4) Although a "crater" occurs too since moisture is gradually absorbed while the invetment carries out coagulation 
hardening also when a water absorption rate is slow although a liner absorbs water, this "crater" becomes deep to a wedj 



shape, the invetment layer of the wax pattern upper part becomes thin, and it becomes the cause of breakage. 
[0007] Although there is absorptivity also in the asbestos ribbon currently conventionally used as a liner, consistencies ar 
0. 8 g/cm3. Extent and since it is comparatively high, the absorptivity is not strong. About 15-40 seconds are taken to 
permeate as a numeric value showing absorptivity, if 0.5 cc water is dropped at an asbestos ribbon. Since an asbestos 
ribbon has such absorptivity, before pouring in the invetment so that the moisture of the invetment may not be absorbed 
too much in a dental casting activity, moisture is included beforehand. Moreover, if moisture is included too much, since 
"water float" will be generated, it is adjusting so that it may become moderate water content. An actual activity is 
underwater immersed for 1 - 2 seconds in an asbestos ribbon. Thus, if invetment mud is poured out after carrying out 
water beforehand, there will be "few craters" and they will serve as a good coagulation hardening activity without a 
"water float." Conventionally, such an approach is taken widely and it was working with the "wet method." However, a 
wet method is the working method devised as not changing the mixing water ratio of the invetment as much as possible 
when using asbestos for a liner, and is the technique accompanied by dispersion in a mixing water ratio fundamentally. 
That is, since an asbestos ribbon has absorptivity, if the invetment is poured in, moisture will be taken by asbestos and th* 
mixing water ratio of the invetment will change. Then, he is trying not to change a mixing water ratio by including 
moisture in asbestos beforehand. However, there are many places for which there is dispersion also in the absorptivity of 
an asbestos ribbon and it depends on experience of a dental technician or a can. 

[0008] On the other hand, by abolishing the absorptivity of a ring liner and considering as water repellence, receipts and 
payments of water are eliminated, the mixing water ratio of the invetment is not changed, there is also an idea of saying 
that exact casting will be performed, contrary to a wet method, and such an approach is "dry process." In this case, 
vaseline was applied to the asbestos ribbon, or water proofing was performed to it by the silicone spray etc., and it has 
been coped with. However, the activity of such water-repellent grant is complicated, and when using an asbestos ribbon, : 
has almost been performed with the wet method. 

[0009] Thus, although the asbestos ribbon has been used in dental casting more widely than before, in U.S. inside, the usi 
to a building material is forbidden by the thing that asbestos has carcinogenic, and regulating also in Japan etc. has 
become a social problem in recent years. Requests into the ingredient which replaces asbestos also in dentistry have been 
mounting. Thus, the ceramic fiber system ring liner which does not use asbestos and which used alumina silica system 
fiber as the principal component has also come to be marketed. 
[0010] 
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PRIOR ART „___ 

[Description of the Prior Art] It is used for it as a cushioning material for compensating the contraction produced in case 
the molten metal cast by the ring for dental casting is cooled by even the room temperature, carrying out the lining of the 
ring liner for dental casting inside the ring for dental casting. Conventionally, the asbestos ribbon which cut out the 
asbestos paper which uses asbestos as a principal component as this kind of a ring liner in the shape of a strip of paper is 
used, and the ceramic paper which recently uses ceramic fiber, such as a silica alumina fiber, as a principal component m 
part came to be used. 

[0003] Although an alloy is cast and an inlay, crown, the metal base, the bar for casting, the clasp for casting, etc. are 
produced when restoring the gear tooth (cavity) which fell ill by the caries with dentistry, and the gear tooth which fell 
out, the precision casting called a lost wax process on the occasion of casting is used. When this is inaccurate, it is 
because a patient's gear tooth cannot be certainly equipped with an inlay, crown, etc. which were cast. 
[0004] However, since it will contract about 1.5 to 2.3% by the time it is cooled by ordinary temperature after solidifying 
a dental alloy in mold (invetment) also with a lost wax process, the invetment needs to carry out only expansion which 
compensates contraction of a casting alloy during coagulation hardening and heating. The mold at the time of castmg the 
molten metal of an alloy needs to be larger about 1.5 to 2.3% than the dimension of a wax pattern, and, for this reason, th 
invetment carries out the setting expansion and thermal expansion. The invetment makes the pattern formed with the wa> 
into the casting ring buried, carries out heating dewaxing of the invetment within an electric furnace after coagulation 
hardening, and forms mold. 

[0005] Therefore, the ring liner which absorbs expansion of the invetment to the inner skin of a casting ring is prepared. 
The lining of this ring liner is carried out to the inner skin of a casting ring in the shape of a strip of paper. Therefore, to 
have the cushioning properties which control and absorb fitting a casting ring, and the setting expansion at the time of th 
coagulation of the invetment and the thermal expansion at the time of heating, and for the heated ring liner to maintain tl 
shape of a sheet, and not to collapse in the shape of cotton are demanded. As a material which fills such a demand, the 
asbestos ribbon has been used conventionally. 

[0006] In an actual dental casting activity, the absorptivity of a ring liner turns into an important property. That is, m the 
activity in which a wax pattern is made buried by the invetment, it mixes by the weight ratio which had invetment powdi 
and water decided just before an activity, and the invetment of the shape of mud acquired by doing in this way is poured 
out in the ring which carried out the interior of the liner. Then, it is left in ordinary temperature and coagulation hardenir 
of the invetment is carried out. At this time, the approach which is not made to include the approach of including water i 
a liner just before pouring out the invetment for a "wet method" and water, but is poured out as it is is called "dry 
process." By the way, if a mixing water ratio changes when the moisture in the invetment absorbs water to a liner, after 
filling a ring with the invetment before carrying out coagulation hardening, it will have effect which were enumerated 
below on a casting property or casting nature. 

(1) The mixing water ratio of the invetment changes with water absorption of a liner, and the expansion coefficient at thf 
time of coagulation hardening changes. 

(2) The mixing water ratio of the invetment changes with water absorption of a liner partially, and produce a crack at tht 
time of coagulation hardening. 

(3) If the water absorption rate of a liner is quick, casting nature besides the fault stated by (1) and (2) will also worsen. 
That is, in a wet method, if water superfluous when the water absorption rate of a liner is quick, and water is included 
beforehand is absorbed and the invetment expands, a liner will be compressed and the so-called "water float" by which t 
film of water is made on discharge and an invetment up front face will generate the included water. The time amount of 
coagulation hardening becomes long by this, and working hours become long. Moreover, in dry process, the water in th< 
invetment is absorbed superfluously, an impression is generated in the center of the invetment, and the so-called "crater' 
occurs. This "crater" is cratered in the shape of a half moon in many cases. 

(4) Although a "crater" occurs too since moisture is gradually absorbed while the invetment carries out coagulation 
hardening also when a water absorption rate is slow although a liner absorbs water, this "crater" becomes deep to a wedj 



shape, the invetment layer of the wax pattern upper part becomes thin, and it becomes the cause of breakage. 
[0007] Although there is absorptivity also in the asbestos ribbon currently conventionally used as a liner, consistencies ar< 
0.8 g/cm3. Extent and since it is comparatively high, the absorptivity is not strong. About 15-40 seconds are taken to 
permeate as a numeric value showing absorptivity, if 0.5 cc water is dropped at an asbestos ribbon. Since an asbestos 
rbbon has such absorptivity, before pouring in the invetment so that the moisture of the invetment may not be absorbed 
too much in a dental casting activity, moisture is included beforehand. Moreover, if moisture is included too much, since 
"water float" will be generated, it is adjusting so that it may become moderate water content. An actual activity is 
underwater immersed for 1 - 2 seconds in an asbestos ribbon. Thus, if invetment mud is poured out after carrying out 
water beforehand, there will be "few craters" and they will serve as a good coagulation hardening activity without a 
"water float." Conventionally, such an approach is taken widely and it was working with the "wet method." However, a 
wet method is the working method devised as not changing the mixing water ratio of the invetment as much as possible 
when using asbestos for a liner, and is the technique accompanied by dispersion in a mixing water ratio fundamentally. 
That is, since an asbestos ribbon has absorptivity, if the invetment is poured in, moisture will be taken by asbestos and th< 
mixing water ratio of the invetment will change. Then, he is trying not to change a mixing water ratio by including 
moisture in asbestos beforehand. However, there are many places for which there is dispersion also in the absorptivity of 
an asbestos ribbon and it depends on experience of a dental technician or a can. 

[0008] On the other hand, by abolishing the absorptivity of a ring liner and considering as water repellence, receipts and 
payments of water are eliminated, the mixing water ratio of the invetment is not changed, there is also an idea of saymg 
that exact casting will be performed, contrary to a wet method, and such an approach is "dry process." In this case, 
vaseline was applied to the asbestos ribbon, or water proofing was performed to it by the silicone spray etc., and it has 
been coped with. However, the activity of such water-repellent grant is complicated, and when using an asbestos ribbon, 
has almost been performed with the wet method. , . 

[0009] Thus, although the asbestos ribbon has been used in dental casting more widely than before, in U.S. mside, the us 
to a building material is forbidden by the thing that asbestos has carcinogenic, and regulating also in Japan etc. has 
become a social problem in recent years. Requests into the ingredient which replaces asbestos also in dentistry have been 
mounting. Thus, the ceramic fiber system ring liner which does not use asbestos and which used alumina silica system 
fiber as the principal component has also come to be marketed. 

[0010] These ceramic fiber system liners use ceramic fiber and rock wool as a principal component, and are using 
synthetic resin or natural pulp, such as acrylic resin, as the binder. Generally the consistencies of a ceramic sheet are 0.4 
g/cm3. As compared with an asbestos ribbon, cushioning properties are good below, and neither the setting expansion at 
the time of the coagulation of the invetment nor the thermal expansion at the time of heating is controlled also by 
thickness thinner than the conventional asbestos ribbon, moreover, there is an advantage, like thermal resistance also 
comes out enough and there is. 

[001 1] If the inorganic fiber itself, such as ceramic fiber, rock wool, and a glass fiber, will be a hydrophihc property, the 
binder to be used will become with the liner of a hydrophihc property (absorptivity) in the case of hydrophihc mgredienl 
such as natural pulp, if its attention is paid to the field of absorptivity, and water-repellent ingredients, such as synthetic 
resin are used, according to the amount, the degree of water repellence [ liner ] will become strong. Generally the 
consistencies of a ceramic sheet are 0.4 g/cm3, as mentioned already. It is 1/2 or less [ of the following and an asbestos 
ribbon ], and if the absorptivity when not using a water-repellent ingredient is very large and waterdrop is dropped, it wi 
permeate in an instant. Moreover, when immersed in water, it absorbs water more than the 300 weight sections to the 
amount of Motoshige in an instant mostly. Therefore, when the large sheet of such absorptivity is made mto a ring lmer, 
invetment mud is poured out in a wet method, a "water float" will be generated and a "crater" will be produced in dry 
process When using synthetic resin for an organic binder, water repellence becomes strong, so that there are many 
synthetic-resin additions. In order to obtain required labor strength and to usually add more than 5 weight sections, the 
ring liner of synthetic-resin use has low absorptivity. When extent of absorptivity does not absorb water mostly, it is 
usable at both wet and dry type, but when absorbing water slightly, especially in dry process, it becomes easy to generat 
a "crater." Then, in order to give the water repellence stabilized so that water might hardly be absorbed, there are some 
which are carrying out water repellent processing of a silicone system or a fluorine system. Since the ceramic system hn 
which has these water repellence is excellent in thermal resistance and cushioning properties and has water repellence, r 
is the outstanding ring liner to which the mixing water ratio of the invetment is not changed. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The ring liner for dental casting by this invention has sufficient thermal resistance of a ceramic 
sheet, cushioning properties, the positive water repellence of the hydrophobic film, and smooth nature, excluding asbestos 
at all. A mixing water ratio is not changed, the rate of the setting expansion of the invetment can be controlled correctly, 
without a liner absorbing water, since a feel at the time of equipping a ring with the hydrophobic film can intercept the 
water in invetment mud certainly well, and a water float and a crater are not generated, either. Moreover, expansion of an 
invetment particle is not controlled by the cushioning properties which were excellent in the ceramic sheet used as a base 
material at the time of the setting expansion of the invetment, and the smooth nature of the hydrophobic film, but further, 
also at the time of heating expansion, heating expansion of the invetment is not controlled but the compatibility to the 
deficit bridge abutment section of a casting restoration object also becomes good. Thus, it has the effectiveness that the 
engine performance required of the liner for dental casting improves from the conventional thing. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The ring liner for dental casting by this invention has sufficient thermal resistance of a ceramic 
sheet, cushioning properties, the positive water repellence of the hydrophobic film, and smooth nature, excluding asbesto 
at all A mixing water ratio is not changed, the rate of the setting expansion of the invetment can be controlled correctly, 
without a liner absorbing water, since a feel at the time of equipping a ring with the hydrophobic film can intercept the 
water in invetment mud certainly well, and a water float and a crater are not generated, either. Moreover, expansion of an 
invetment particle is not controlled by the cushioning properties which were excellent in the ceramic sheet used as a base 
material at the time of the setting expansion of the invetment, and the smooth nature of the hydrophobic film, but further, 
also at the time of heating expansion, heating expansion of the invetment is not controlled but the compatibility to the 
deficit bridge abutment section of a casting restoration object also becomes good. Thus, it has the effectiveness that the 
engine performance required of the liner for dental casting improves from the conventional thing. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Although there is not only no asbestine harmful nature, but the engine 
performance as a ring liner has been progressing compared with the conventional asbestos ribbon, the ceramic system 
liner in recent years also has the following technical problems, as described above. 

(1) Although water repellence is given by the conventional water-repellent ceramic system liner, it is not completeness, 
and although it is small, in order to absorb water, produce about l-2mm a "crater" in casting. It is better not to produce a 
"crater" ideally, although faults, such as a casting defect, hardly occur in the amount of craters of this amount. 

(2) With a ceramic sheet with a porous front face, the setting expansion at the time of the coagulation of the mvetment, 
especially the invetment with a precise particle size may be controlled. Although a mixing water ratio does not change 
since there is no migration of moisture when water repellence is given to a ceramic sheet, ceramic fiber or the diameter o 
fiber of rock wool is about 3-6 micrometers, and the opening between fiber is still larger and turns into an opening 50 
micrometers or more in a large part. Moreover, even when inorganic fine particles, such as alumina powder, are mixed, a 
about 30-micrometer opening is produced everywhere. On the other hand, a particle with the thing of the gypsum- 
fibrosum system by which the grain size of the invetment is generally marketed finer than 50 micrometers occupies 90% 
or more The particle smaller than the opening on the front face of a sheet in it serves as a ceramic sheet and a form whic 
eats away between the ceramic fiber of the sheet surface section in the interface of the invetment. Although the invetmen 
carries out the setting expansion, if there is no adhesion firmly and it is caught when a particle eats into a liner, expansioi 
will be controlled and a predetermined expansion coefficient will be obtained. As mentioned above, in order to carry out 
precision casting, the expansion coefficient of the invetment is designed so that contraction of an alloy may be suited. 
Therefore, the invetment should be expanded as a design. Also when expansion is controlled by adhesion of this liner an 
the invetment, poor adaptation hardly results, but in order that the invetment of these days may acquire a casting side 

[ **** ] i t i s thought that it is tended further carry out eburnation of the grain size of the invetment, it increases 
conventionally, and adhesion of this liner and the invetment and the problem of connection become large. The ring liner 
to which the contact surface with the invetment is smooth, loses adhesion of an invetment particle and connection, and 
thus it not only gives water repellence to a liner, but it does not control expansion is called for. 

(3) It is that a feel is [ the ceramic system liner of the former / fault / 3rd ] bad. An early ceramic sheet has some to whic] 
a shot is removed and a feel is becoming good comparatively in recent years, although many shots felt rough. However, 
good feel like the usual paper of fine quality is not obtained. Although it pushed against the ring with the finger so that ti 
inner skin and the liner of a ring might fit when using a liner, at that time, a feel is bad and the conventional ceramic she 
had bad operability. 
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MEANS 



[Means for Solving the Problem] the thermal resistance which was excellent in the ceramic sheet when the ring lmer for 
dental casting of this invention prepared the hydrophobic film at least in one side of the sheet which uses ceramic fiber as 
a principal component, cushioning properties, and the positive water repellence by the hydrophobic film and surface 
smooth nature -- combining --**-- it is a thing. . 
[0014] About the ceramic sheet used as a base material, by dental casting, in case heatmg dewaxmg of the wax pattern is 
carried out, in order to heat at 700-800 degrees C with an electric furnace, ceramic fiber with a heat-resistant temperature 
of 1000 degrees C or more is used as the heat-resistant aggregate. As an inorganic fiber which has the thermal resistance 
of 1000 degrees C or more, they are aluminum 203 / Si02. A weight ratio can use an alumina fiber besides the ceramic 
fiber of 0.4-0.6, a zirconia fiber, milt fiber, and a potassium titanate fiber. Or rock wool with a heat-resistant temperature 
of 700-800 degrees C may be blended with this. Furthermore, the inorganic fine particles which make a glass fiber and 
alumina powder representation for the reinforcement on the strength after disappearance of an organic binder may be 
blended at the time of heating. The loadings of the ceramic fiber used as the aggregate are required for more than 30 
weight sections. 

[0015] Although hydrophobic synthetic-resin emulsions, such as a natural binder of hydrophihc properties, such as 
detailed cellulose fiber, CMC, and gelatin, and acrylic resin, and vinyl acetate resin, can be used as an organic binder for 
obtaining labor strength, especially if it is the binder with which required labor strength is obtained, it will not be limited 
to these a binder (the minimum coat formation temperature) soft in order to consider as a flexible liner especially, for 
example MFT - an acrylic emulsion 0 degree C or less and a plasticizer - the vinyl acetate emulsion whose mixing rati 
is about 50% is suitable, and 5 - 20 weight section is suitable for the loadings. In addition, it may use together with 
synthetic resin as an organic material, the natural pulp currently used from the former may be blended, and flexible 
aesthetic property may be taken out. . 
[0016] As hydrophobic film prepared at least in one side of the sheet fabricated by the above ingredient combination, 
hydrophobic synthetic-resin films, such as polyethylene, polypropylene, polystyrene, a polyvinyl chloride, a 
polyvinylidene chloride, polyvinyl alcohol (hydrophobicity), a fluororesin, a polycarbonate, acetate, polyester, and a 
polyamide may be stuck by adhesives or thermal melting arrival, and the paste of natural rubber latex, synthetic rubber 
latex a synthetic-resin latex, etc. may be applied. If it says from a manufacture side, it is efficient to align the melting 
sheet of a thermoplastics film with a ceramic sheet, to film-ize resin and to stick it with a cold press. Moreover, if it says 
from a presentation, since it will be burned down by organic [ the amount of ] at a heating dewaxmg process by dental 
casting, what does not generate harmful gas, such as chlorine gas, or does not generate a nasty smell, a lot of smoke, etc. 
is desirable in that case. The thinner one of the thickness of the hydrophobic film is good in the range which can secure 
water repellence and smooth nature. That is, since it is important as requirements other than water repellence and smootl 
nature not to check the flexibility of the whole liner, to harness the cushioning properties of the ceramic sheet used as a 
base material in the maximum, and to lessen a burned down part at the time of incineration as much as possible, the 
thinner one is good but about 5-30 micrometers is desirable so that neither a pinhole nor a gash may occur at the time oi 
lamination processing. Moreover, said canal **** may be carried out as [ prepare / not only in one side of a sheet but m 
both sides ], and may be constituted in ring inner skin and the made reversible type ring lmer also m respect of which. 
Furthermore if said canal **** is processed into saccate and it enables it to also cover the end face of a sheet again, sine 
it can prevent completely that the moisture of the invetment infiltrates into a sheet and the absorptivity of the sheet itself 
and water repellence will not pose a problem in it, degrees of freedom of selection, such as a presentation of an organic 
binder and coating weight, can be extended. 
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OPERATION 

[Function] If the ring liner which produced the sheet on the above conditions and prepared the hydrophobic film at least ir 
the one side, i.e., the field in contact with the invetment, is used, since a film is in the field of the side forced with a finger 
in order to make ring inner skin fit, a feel is good, and operability is good. Next, change of a mixing water ratio does not 
arise but the invetment can perform exact dental casting which does not bar the setting expansion and thermal expansion. 
That is, a mixing water ratio is not changed, without a liner absorbing water, in order to intercept the water in invetment 
mud certainly and completely with the thin hydrophobic film prepared in the field in contact with the invetment. 
Therefore, the rate of the setting expansion of the invetment is correctly controllable. Moreover, since there is no 
migration of moisture between a ring liner and the invetment and a water float and a crater do not occur, an efficient 
activity can be done, and there is also no risk of invetment layer breakage of the wax pattern upper part. Expansion as a 
design can be carried out without controlling expansion of an invetment particle by the cushioning properties which 
excelled [ setting expansion / of the invetment ] in the ceramic sheet used as a base material, and the smooth nature of the 
hydrophobic film. Moreover, also in case heating incineration of the wax pattern is carried out with an electric furnace, 
heating expansion of the invetment is not controlled. As mentioned above, if the ring liner by this invention is used, denta 
casting with it can be performed. [ good and workability and ] [ exact ] 
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